Recurrent pericarditis is defined when pericarditic chest pain reappears after a symptom-free period of at least 4 to 6 weeks and after completion of full-dose anti-inflammatory therapy. Idiopathic pericarditis is the commonest etiology. The diagnosis of idiopathic cases is essentially an exclusion diagnosis, supported by a typical clinical course. The diagnosis is based on the association of typical symptoms and signs: mainly pericarditic chest pain plus pericardial rubs or electrocardiographic alterations or pericardial effusion. The optimal regimen for recurrences includes combination of non-steroidal anti-inflammatory agents, colchicine, and corticosteroids. In the resistant forms, immunotherapy (azathioprine, intravenous immunoglobulins, and particularly anakinra) has shown to be effective. The long term outcome of idiopathic recurrent pericarditis is good, with no evolution towards constrictive form. 
sedimentation rate-ESR, white blood cell count) or evidence of pericardial inflammation detected by imaging technique, for example cardiac magnetic resonance (CMR). [1] Recurrent pericarditis is defined as a relapse of disease after a documented first episode followed by a symptom-free interval of 4-6 weeks or longer, arbitrarily defined by experts and corresponding to the completion and usual duration of anti-inflammatory therapy. Diagnosis of recurrence is established according to the same criteria as those used for acute pericarditis. [1] The recurrence rate after an initial episode of pericarditis ranges from 15 to 30% and may increase to 50% after a first recurrence in patients not adequately treated. [1] (ClinicalTrials.gov registration number: NCT00128414 [2] ; ClinicalTrials.gov registration number: NCT00235079 [3] ).
IntroduCtIon
Acute pericarditis is an inflammatory pericardial syndrome, defined when at least two of the four following criteria are satisfied: y Chest pain, typically retrosternal, worsened in supine position and with deep inspiration, relieved in the upright position; y Pericardial friction rub (unfortunately this sign is present only in one third of all patients); y Typical electrocardiographic features, namely PR depression and diffuse concave ST segment elevation; y New onset or worsening pericardial effusion.
Other supportive findings for diagnosis are fever, elevation of markers of inflammation (C-reactive protein-CRP, erythrocyte
Patients at risk for recurrent attacks are patients with incomplete response to non-steroidal anti-inflammatory drugs (NSAIDs), patients with high fever or large effusion at presentation or elevated C reactive protein despite at least one week of treatment. [1] Other treatment-related risk factors are: inadequate initial full dose of NSAIDs regimen or too rapid drug tapering, corticosteroids use, lack of colchicine, discontinuation of two classes of drugs together.
Other known mechanisms classically involved include exacerbations of the initial infections or reinfections and unrecognized cause untreated. Some factors that may trigger the recurrence are acute respiratory infections, physical efforts, cold temperature exposition. [4] 
ClInICAl MAnAgeMent
The main symptom of recurrent pericarditis is chest pain, similar in characteristics to the pain suffered in the first episode, but in most cases less powerful, more attenuated. The chest pain of pericarditis is typically retrosternal in location, sudden in onset, pleuritic in nature. Chest pain is worse when the patient is supine and improves when he or she sits upright. Chest pain is exacerbated by inspiration. A prodromal of fever, malaise, and myalgia can be common. [5] Auscultation, electrocardiograph (ECG), echocardiography, chest X-ray, and routine blood tests are first-level investigations, recommended in all cases (Table I) . [1] During physical examination some patients have an audible friction rub.
ECG can show upward concave ST-segment elevation and PR-segment depression. In recurrent pericarditis, nonspecific alterations of ventricular repolarization or abnormalities of T-waves are common.
Transthoracic echocardiography can reveal the presence of a new onset or worsened pericardial effusion.
Chest X-ray provides information with regard to cardiac size and the presence of pulmonary pathology, pleural effusion and hilar and mediastinal enlargement.
Blood tests to perform are white cell count, ESR and CRP, renal function and liver tests, thyroid function, markers of myocardial injury. [1] Unfortunately, no specific diagnostic marker is available for pericarditis. However, most patients with pericarditis show high levels of markers of inflammation. The diagnostic work-up of recurrent pericarditis may provide the use of second-level investigations in order to identify specific etiologies or detect if significant pericardial inflammation persists despite therapy. The identification of an underlying etiology is particularly important because it allows to start a targeted therapy. [1, 7, 8] Many diseases can cause pericarditis, but, for a practical approach, causes can be divided in two major categories: infectious (any kind of microorganisms) and non-infectious causes (autoimmune, neoplastic, metabolic, traumatic or iatrogenic, drug-related, and miscellaneous). [1] In developed countries and in immunocompetent patients, recurrent pericarditis is idiopathic or viral in most cases (80-85%). Viral infections causing pericarditis include coxsackievirus, echovirus, adenovirus, parvovirus, human herpes virus 6, but specific viral serological tests are considered futile. The diagnosis of idiopathic cases is essentially an exclusion diagnosis, supported by a typical clinical course. [1, 7, 8] In patients with repeated relapses and in presence of certain clinical features, it is important to exclude some etiologies that may not have been identified in previous assessments: tuberculosis, systemic inflammatory diseases, such as a connective tissue disease or neoplastic diseases. [1] In this regard, specific blood tests, computed tomography (CT), positron emission tomography (PET), and cardiac magnetic resonance (CMR) may be useful.
CT is considered a complementary imaging modality. CT generally provides anatomic information and defines the extent of pericardial calcification, but with administration of iodinated contrast medium it is possible to detect pericardial inflammation because of the enhancement of the inflamed pericardium after contrast injection. [9] CT, if extended to thorax and abdomen, may detect neoplastic masses or lymphadenopathies, thus suggesting possible tuberculosis.
In selected cases, PET, preferably in combination with CT, can be indicated to depict the metabolic activity of pericardial disease. Pericardial uptake of tracer in patients with solid cancers and lymphoma is indicative of malignant pericardial involvement, thus providing key information on the diagnosis, staging, and assessment of the therapeutic response. PET/CT is also of value in identifying the nature of inflammatory pericarditis. For example, tuberculosis pericarditis yields higher tracer uptakes than the idiopathic forms. [10] Cardiac magnetic resonance is a very helpful second-level imaging technique to study pericardial tissue. CMR assesses pericardial thickness and can have a significant role in the evaluation of pericardial inflammation. Following intravenous administration of gadolinium, late gadolinium enhancement can show the extension of the inflammation into the surrounding epicardial fat, suggesting a severe inflammation. Some patient, especially those with complicated or recurrent pericarditis, may benefit from this exam primarily directed at identifying if the patient still has significant pericardial inflammation. CMR is indicated also in patients in whom the presence of active pericardial inflammation is uncertain: delayed pericardial enhancement at CMR may favor continued or intensified anti-inflammatory treatment. On the other hand, if CMR does not show delayed pericardial enhancement, then tapering of medications may continue, and other diagnosis may be considered. CMR is useful also to show myocardial inflammatory involvement, fibrosis, and constrictive evolution. Unfortunately, the technique has some important disadvantages: limited availability, high costs, and also the need for breath-holding and regular heart rhythms to get a better quality of the picture. [4] As stated in the most updated European Society of Cardiology (ESC) guidelines, [1] pericardiocentesis should be used just in case of cardiac tamponade and suspicion of neoplastic or bacterial etiology as absolute indications. Moreover, it should be considered in case of chronic (> 3 months) large pericardial effusions.
ter indomethacin 100 mg in 250 ml of saline in continuous infusion in a day. Therefore, after 3-5 days of intravenous indomethacin, if the patient is better, i.v. indomethacin can be switched to oral therapy. Ketorolac is another anti-inflammatory widely used intravenously in the hospital setting, but it can only be used for a short time and, on the contrary, patients with relapsing pericarditis need the therapy for a long time.
Particular attention should be paid in using the highest tolerable dose of each medication and reassuring a continuous antiinflammatory coverage throughout the day. A common mistake is to use too low doses. Aspirin should be used at the dose of 1.5 to 4 g/day; ibuprofen 1800-2400 mg/day; indomethacin 75-150 mg/day (Table II) .
The administration of NSAIDs should be well distributed during the day. For example, with regard to aspirin, ibuprofen, or indomethacin, each dose should be taken precisely every 8 hours in order to guarantee a full 24-hour coverage. [8, 11] The duration of optimal treatment and the need to reduce the dose have not been tested in clinical trials. It is well established that the full dose regimen should be offered at least until normalization of CRP values and initial clinical remission. This may take months, especially in patients with history of recurrent pericarditis. Generally, respect the first episode of acute pericarditis, the length of treatment should be more extended.
NSAIDs' side effects are well known. The most serious are ulcers, bleeding, and kidney failure.
Aspirin use should be more cautious in patients with initial impaired renal function, The treatment of patients with recurrences is not very different to the treatment of a first episode of acute pericarditis. Aspirin or NSAIDs remain the mainstay of therapy. Colchicine is recommended on top of standard anti-inflammatory therapy in order to improve remission rates and prevent recurrences. In case of incomplete response to NSAIDs and colchicine, corticosteroids may be used, but they should be added at low-to-moderate doses. [1] 
Aspirin and nSAIds
Aspirin and NSAIDs remain the mainstay of treatment. [1, 7, 8] The specific drug selected is not important: the choice should be based on the physician's experience as well as on the history of efficacy and tolerability in the single patient. An NSAID that was effective in a previous attack should be the favorite choice. Ibuprofen and aspirin are the most used. Indomethacin is perhaps the most powerful anti-inflammatory drug. Also comorbidities are important: for example, aspirin is the favored choice in patients with ischemic heart disease or when a patient is already on aspirin or needs anti-platelet treatment. Also naproxen is an alternative in these situations. Indomethacin and other NSAIDs should be avoided in patients with coronary artery disease.
During an acute attack, a practical tip in a hospitalized patient is the administration of aspirin or NSAIDs intravenously, above all if the patient has intensive pain, high fever with associated nausea or vomiting. For example, in our clinical experience we adminis- 
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Corticosteroids
Corticosteroids are not recommended as first-line approach. It was shown that when they were used as first and unique therapy, though they produced a fast and satisfactory clinical response, they created a kind of addiction, a chronicity, and the patient became dependent.
Corticosteroids should be considered only in specific situations and the indications for their use are limited, for example in case of incomplete response to aspirin/NSAIDs and colchicine. In this case, they should be added at low-moderate doses as triple therapy in order to achieve better control of symptoms. NSAIDs are really contraindicated in case of true allergy or intolerance, renal failure and advanced kidney disease, pregnancy beyond the 20 th week of gestation, recent peptic ulcer or gastrointestinal bleeding, oral anticoagulant therapy when the bleeding risk is considered high or unacceptable. Corticosteroids are also correctly used when there is an autoimmune disease. Indeed, low doses of steroids are commonly used to treat serositis. [1] Even in these cases, colchicine should be associated.
Although guidelines and reviews suggest limiting the use of these drugs, they are commonly prescribed, especially during recurrences.
Low-to-moderate doses (0.2-0.5 mg/kg/ day of prednisone or dose equivalent, in most patients generally 5-10 mg/day) are sufficient in most patients and the dose should almost never exceed 25 mg/day. [13] Side effects are numerous and well known: weight gain, hypertension, diabetes, immunosuppression with masked or latent opportunistic infections, osteoporosis, acute myopathy, elevated intraocular pressure, cataract, central nervous system effects ranging from euphoria to psychosis. In order to prevent osteoporosis, supplementation of calcium and vitamin D and bisphosphonates, when indicated, is performed. With the aim of preventing weight increase, hyperglycemia, and liquid retention, some rules must be respected, and in particular diet restriction is necessary.
After having obtained a clinical response, corticosteroids tapering should be very erosive gastritis, peptic ulcer, gout, platelet, and bleeding disorders. NSAIDs use should be more cautious in patients with cardiac dysfunction, hypertension, renal or hepatic impairment, epilepsy, and patients receiving anticoagulants. However, in most patients these medications are taken for months without causing significant side effects. A proton pump inhibitor should be prescribed to all patients under aspirin or NSAIDs treatment. [8, 11] 
Colchicine
In case of pericarditis, colchicine is always indicated, even in the first attack, but especially in case of recurrence. Colchicine should be added to the NSAIDs, and should not replace them. [1] Colchicine therapy is able to improve the response to traditional anti-inflammatory therapy and reduce the relapse rate of at least 50%. [2, 3] Side effects are gastrointestinal (up to 10% of cases), including nausea, vomiting, diarrhea, and abdominal pain, usually being a common cause of drug withdrawal; generally mild, they may resolve with dose reduction. Weight-adjusted doses may reduce these side effects. Less common side effects include elevation of transaminases. Other anecdotal side effects are bone marrow suppression (less than 1%) and reversible alopecia (0.6%). Colchicine interacts with macrolide antibiotics, in particular clarithromycin. A practical advice is to halve the dose of colchicine while taking clarithromycin.
During the therapy with colchicine, it is recommended to monitor blood cell count, renal function, and transaminases at least at baseline and after a month of therapy. These exams are routinely performed in patients with many recurrences.
In order to improve patients' compliance and minimize the risk of side effects, colchicine should be administered in low, weight-adjusted doses (0.5 mg once daily for patients < 70 kg, 1 mg once daily or 0.5 mg twice daily for patients > 70 kg). A loading dose is not necessary. Dose adjustment is mandatory for patients with renal impairment, debilitated patients, and elderly patients. [1] [2] [3] The duration of therapy is at least 6 months, but, if recurrences are frequent and colchicine is well tolerated, the duration can reach some years. At this point, discontinuation is discussed with the patient, explaining steroids, and colchicine, the most updated ESC guidelines [1] suggest to consider the use of azathioprine, high-dose intravenous immunoglobulins, and anakinra.
Azathioprine is indicated for patients who require unacceptably high long-term doses of corticosteroids. [1] In these conditions, azathioprine is used as a steroid-sparing agent in order to control the disease at longterm follow up. On the contrary, it is not useful in the resolution of an acute attack. Azathioprine is a purine analog that inhibits lymphocytes proliferation. It is commonly used in autoimmune diseases. Data concerning azathioprine as therapy of recurrent pericarditis are scarce and based solely on adults' case reports. [16] The treatment dose for recurrent pericarditis is 2 mg/kg daily. The major side effect is myelosuppression, which resolves by reducing the dose in about one week. Other side effects are transient hepatotoxicity and gastrointestinal symptoms.
Intravenous immunoglobulins (IVIGs) are used for their immunomodulatory and immunosuppressive effects. [1] IVIGs have a role in the resolution of acute attacks and as steroid-sparing agent. The most commonly used dose ranges from 400 to 500 mg/kg per day for 5 days. Repeated cycles may be required, typically at monthly intervals. The main disadvantages of this treatment are costs and possible safety problems related to the use of plasma-derived substances. Fortunately, adverse reactions are very rare, mild, and transient. Care must be taken in the infusion rate.
Anakinra is a recombinant form of interleukin-1 (IL1) receptor antagonist and acts by antagonizing the biological effects of IL1, which is a pro-inflammatory cytokine. A recent study, AIRTRIP, has shown that anakinra has a spectacular effect in severe, cortico-dependent and colchicineresistant idiopathic recurrent pericarditis (ClinicalTrials.gov registration number: NCT02219828 [16] ). It is important to select the right patients, that are those with very active and inflammatory disease, fever, strikingly elevated CRP, pleural effusions. Anakinra is not indicated in patients with ambiguous recurrences with normal CRP. The initial dose is 100 mg/day; it is administered subcutaneously. The most common adverse effect is a local reaction at the injection site. For this reason, patients should be informed in advance. Local skin reactions disappear over one months or after topical steroids treatment and systemic antihistagradual, over months as in rheumatic polymialgia. Table III shows a schedule about steroid reduction based on the dose used. [1] A critical threshold is a 10-15 mg/day dose of prednisone or equivalent. At this threshold, decrements should be very slow, for example 1-2.5 mg at intervals of 2-6 weeks. Each tapering should be performed only with normal CRP and in the absence of symptoms. In case of recurrence during tapering, an important advice is not to increase the dose of steroid yet, but eventually split in 2 half doses controlling the symptoms, adding NSAIDs every 8 hours full dosage or intravenously, adding analgesics and reassuring the patient about duration of clinical disorders, generally only few days. [1] triple therapy: a wand A protocol including non-steroidal antiinflammatory drugs at high dosage, colchicine, corticosteroids at low doses, reassurance, and close clinical monitoring generally allow patients to obtain a good control of the disease. [1, 14] After obtaining a complete response, tapering should be done with a single class of drugs at a time. We suggest this order of discontinuation: steroids first, NSAIDs second, and at last colchicine. Such process should be strictly individualized according to individual intolerability and renal function, as in elderly people. Since steroid discontinuation may require from 2 to 10 months, during this time, according the clinical condition, NSAIDs can be used at low or intermediate doses and only temporarily increased at high doses. Since colchicine is generally well tolerated, it is the last drug to be stopped. In the acute attack, analgesics, like acetaminophen or tramadol, can be added to control the pain. [1] 
Immunotherapy
In patients with recurrent pericarditis despite the therapy with NSAIDs, cortico- a first (and thus non-recurrent) episode of pericarditis. Therefore, despite compromising the quality of life, idiopathic recurrent pericarditis has an overall good long-term prognosis without significant risk of constrictive pericarditis, heart disease evolution, or death [17, 18] . Cardiac tamponade is rare and generally occurs at the beginning of the disease.
In conclusion, if patients with recurrent pericarditis are treated with a multi-drug protocol in which NSAIDs are used at recommended dosages, colchicine is added if tolerated, steroids are tapered very slowly with a close clinical monitoring, the clinical course and quality of life will show improvement. For those patients who do not respond to this protocol, anakinra can be a drug with spectacular results. An important component of therapy is reassurance and explanation of the nature of the disease and its likely course. The contraindications of its employment are acute infections, immunosuppression and neutropenia, hypersensitivity or a previous allergic reaction, pregnancy, and breastfeeding. The main advantages of anakinra are rapid onset of effect (few days) and the capability to allow quick withdrawal of corticosteroids and then NSAIDs (some weeks). In our experience, the duration of therapy is at least three months at full dose. After obtaining remission with anakinra, a very gradual tapering is suggested (for example -100 mg/week every month till 300 mg/weekly, and then -100 mg/week every 2-3 months), with concomitant colchicine therapy, avoiding corticosteroids. This indication is due to the fact that unfortunately recurrences are common also after anakinra discontinuation.
Key points in the management of recurrent pericarditis

pericardiectomy
If all drugs fail, the last option is the surgical removal of the pericardium in experienced surgical centers. The role of interventional and surgical techniques for the treatment of pericarditis is controversial, with the only exception of constrictive pericarditis. Fortunately, nowadays pericardiectomy is rarely required and should be regarded as the last resort in refractory pericarditis cases presenting with recurrent tamponade, and in patients unable to tolerate the aforementioned conventional treatment. [1] Table IV shows the therapeutic algorithm for recurrent pericarditis.
ConCluSIon
Recurrent pericarditis is often a frustrating disease, for both the patient and the physician. Indeed, recurrences are a common cause of concern for the fear of a possible evolution towards constriction or heart disease. In this regard, an analysis of cases of idiopathic recurrent pericarditis has shown no cases of constrictive pericarditis even after a long-term follow up [17] . A low risk (0.4%) of constriction exists just after Clinical management and therapy of idiopathic recurrent pericarditis
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